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ABSTRACT: 

A picture decoding ^chronizing circuit and a picture decoding synchronizing method'are 
provided. When the decoding synchronization is controlled in units of a picture, in. a variable- 
length decoder (120) using the transferred PTS and DTS information, the value obtained t>y 
adding the previous DTS to an offset is determined to t>e the DTS value of the current picture, if' 
errors are generated in the transferred PTS and DTS, considering the errors of the transferred bit 
stream. If no enrors are generated in the PTS or DTS, then the transfen-ed PTS and DTS are 
determined to be the DTS value of the current picture. By controlling the picture decoding using 
the determined DTS value, the bit buffer does not underflow or overflow and the decoded:data:is. 
displayed naturally on a screen. 
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(54) Synchronizing circuit and method for a video data decoder 



(57) A picture decoding synchronizing circuit and a 
picture decoding synchronizing method are provided. 
When the decoding synchronization is controlled in units 
of a picture, in a variable length decoder (1 20) using the 
transferred PTS and DTS information, the value ob- 
tained by adding the previous DTS to an offset is deter- 
mined to be the DTS value of the current picture, if errors 



are generated in the transferred PTS and DTS, consid- 
ering the errors of the transferred bit stream. If no errors- 
are generated ffi the PTS or DTS. then the transfened. 
PTS and DTS are determined to be the DTS value of ^ 
the current picture. By controlling the picture decoding^ 
using the determined DTS value, the bit buffer does not 
underflow or overflow and the decoded data is displayed 
naturally on a screen. 
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Description 

[0001] The present invention relates to a video decoder, and more particularty. to a circuit for synchronizing a pictwe 
for controlling a decoding synchronism in units of a picture so as not to underflow or overflow a bit buffer for a variable 

5 length decoder (VLD), and a method therefor. 

[0002] In the MPEG-2 (moving picture experts group) system, a picture may be an I pntra-coded) picture, a B (bidi- 
rectionally predictive-coded) picture, and a P (predictive-coded) picture. The MPEG-2 video is coded in units of a frame 
or units of a field. The I picture can be decoded regardless of other pictures. The P picture can be decoded from 
preceding I or P pictures. The B picture can be decoded from preceding I or P pictures and successive I or P pictures. 

10 When the input includes all of I. B, and P pictures, it is possible to restore an original picture only by appropriately 
controlling decoding timing and output timing so the decoding order is different from the output (display) order. 
[0003] Figure 1 is a block diagram of a video decoder for describing a conventional picture decoding synchronizing 
method. In Figure 1. a packetized elementary stream (PES) decoder 10 parses an input PES stream, outputs a video 
elementary stream to a bit buffer 20, and outputs a presentation time stamp (PTS) and a decoding time stamp (DTS) 

IS to a variable length decoder (VLD) 30. The VLD 30 receives the video elementary stream output from the bit buffer 20 
in units of a picture (frame) and determines the point of time at which the picture is to be decoded according to the 
parsed PTS and DTS. When both the PTS and the DTS exist the DTS Is determined to Indicate the point in time at 
which the picture is decoded. When only the PTS exists, the PTS is determined to Indicate the point in time at which 
the picture is decoded. 

20 [0004] When the decoding point of time of the picture unit is determined by the VLD 30 using only the PTS and the 
DTS output from the PES decoder 10, problems occur if the PES stream is damaged by undesirable states such as 
an error in a transmission channel with respect to the transferred bit stream. If the damaged portion is the PTS or the 
DTS, the decoding order and the output order do not coincide with the original decoding order and the output order 
wheri the picture decoding is synchronized in units of a picture In the VLD 30 according to the damaged PTS and DTS. 

2S [0005] Namely, it is determined whether a predetermined number of pictures are to be discarded without being de- 
coded or the pictures are to be held for a predetermined time in the VLD 30 according to the deviation between the 
original PTS and DTS and the enoneous PTS and DTS. Accordingly, an unattractive result is obtained when the de- 
coded output is displayed on a screen. 

[0006] It is an aim of the present invention to provide a picture decoding synchronizing circuit, in which a bit buffer 
30 does not overftow or underflow because a pk^ure is decoded using a presentation time stamp (PTS) and a decoding 
time stamp (DTS) if they are undamaged, and othenwise not using them, in a vkJeo decoder. 
[0007] It is another aim dl the present inventk>n to provide a picture decoding method in which the PTS and the DTS 
are used if they are undamaged, and otherwise not used. 

[0008] According to the present invention there is provided a picture decoding synchronizing circuit as set forth in 

35 claim 1 or 6 apended hereto, and a picture decoding synchronizing method as set forth in claims 12 or 17 apended 
hereto. Further features of the present invention will be apparent from the dependent claims and the foltowing descrip- 
tion. , 

[0009] In a first aspect of the present invention, there is provided a pbture decoding synchronizing circuit, comprisBng 
a detector for detecting whether a presentation time stamp (PTS) and a decoding time stamp (DTS) whrch are trans- 

40 ferred through an input bit stream are distorted by errors, and outputting a detect signal, a determiner for determining 
DTS value using a transf en-ed PTS and DTS if no en-ors are detected from the transf en^ed PTS and DTS according to 
the detect signal, and detemiining the DTS value using the value obtained by adding the DTS value of a prevfous 
picture to a predetermined offset value, if errors are detected, and a decoder for decoding the input bit stream in units 
of a pk:ture, in synch ronizatkxi with a determined DTS value. 

45 [0010] In a second aspect of the present inventkxi, there is provkSed a picture decoding synchronizing method, 
comprising the steps of (a) detennlning whether a presentation time stamp (PTS) and a decoding time stamp (DTS). 
transferred through an input bft stream, are distorted, (b) detemilning DTS value using a transferred PTS and the DTS 
if no errors are detected in the transfen^ed PTS and DTS, according to a detect signal, and othenwise, determining the 
DTS value by adding the DTS value of a previous picture to an offset value, and (c) decoding the friput bit stream in 

so units of a picture, in synchronizatkxi with a determined DTS value. 

[0011] For a better understanding of the invention, and to show how embodiments of the same may be carried into 
effect, reference will now be made, by way of ^cample, to the accompanying diagrammatw drawings, in whk:h: 

Figure 1 is a block diagram of a video decoder for describing a conventional pbture decoding synchronizing drcuit; 

55 

Figure 2 is a bkx:k diagram of a pk:ture decoding synchronizing circuit according to an^embodiment of the present 
invention; 
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Figure 3 shows a state of the operation of the picture decoding synchronizing circuit shown in Rgure 2 whan the 
PTS and the DTS are normal; and 

Figure 4 shows a state of the operation of the picture decoding synchronizing circuit showniiniRgure 2 whai there 
5 are errors In the PTS and the DTS. 

[001 2] Hereinafter, preferred emtKxJiments of a picture decoding synchronizing circuit and a picture decoding syn- 
chronizing method according to the present invention will be described with reference to the attached drawings. 
[0013] In Figure 2. when a packeted elementary stream (PES) is input to a PES decoder 100, the PES decoder 10O 

10 parses the PES stream, selects only the PES packet corresponding to a video elementary stream, removes the header 
of the selected PES packet, and outputs a video elementary stream. The video elementary stream is written to a bit 
buffer 110 and is read according to a hold signal and a skip signal, which will be described below 
[0014] A variable length decoder (VLD) 1 20 outputs the signals defined by an MPEG-2 syntax, which are a pkmiro 
stmcture (pte.stnict) signal showing whether a transferred pfcture is a frame unit or a field unit, a group of pictures 

IS (GOP) header detect(gop^hd_det) signal for indicating that a GOP is detected, a temporal reference (tem.ref) infor- 
mation showing the order in which the pictures existing in the GOP are displayed, a picture type (pic.type) signal 
showing whether the pictures input to the VLD 120 are I picture, P pfclure. or B picture, and a picture header dated 
(pk: hd_det) signal indicating that a pteture header is detected, 

[Oofs] A picture counter 1 30 receives the picture structure (pfc^struct) signal, the GOP header detect (gop.hd^det) 
20 signal and a picture header detect (pc.hd^det) signal and counts them in units of a pfcture. Namely, counting is 
performed in synchronization with the pfcture header detect (pic.hd^detect) signal. It the pfcture structure (pfct.strucl) 
signal is "3" (referring to a frame pfcture). the count value is incremented when every picture header detect 
(pic_hd detect) signal is detected. If not (i.e. refemng to a fieW picture), the count value is incremented when every 
two picture header detect (pte^hd_detect) signals are detected. Also, the picture counter 1 30 is synchronized with the 
2S picture header detect (pic_hd„detect) signal and resets the count value to "O" when the GOP header detect 
(gop_hd_detect) signal is input. Namely, the picture counter 130 is reset every GOP unit and counts the number ol 

pictures in the GOP. ^on 
[00161 A DTS generator 150 generates decoded DTS (decoded_dts) values used for a decoding In the VU3 120 
using the DTS and the PTS parsed by the PES decoder 100 and a DTS mask (dts.mask) signal generated by a mask 

30 generator 140. and latches it according to the pteture header detect (pic_hd_detect) signal output from the VLD 120. 
[00171 Tbo mask generator 1 40 generates the DTS mask (dts.mask) signal using the picture type (pic Jype) signal 
and the temporal reference (temp_ref ) information output from the VLD 1 20. the picture count (pfc^count) value counted 
in the picture counter 1 30 and the decoded DTS (decoded.dts) value generated by the DTS generator 150. The DTS 
mask (dts mask) signal is for showing that errors are generated in the transferred PTS and DTS, and is active from 

35 the point in time at whfch the errors are generated in the transferred PTS and DTS to the point in time at which the first 
picture (the I pteture) of the GOP In whteh errors are not generated In the transferred PTS and DTS. This wiU be 
described in more detail in Figure 4. 

[00181 Since the decoded DTS (decoded_dts) value of the current pfcture is latched according to the picture header 
detect (pic hd.detect) signal in the DTS generator 150, it is determined whether the DTS mask (dts_mask) signal is 

40 to be set oTreset in the mask generator 140 after the picture header detect (pic_hd_detect) signal is detected and after 
a delay of one or two clock cycles. u m 

[0019] The decoded DTS (decoded^dts) value generated in this way is applied to a subtracter 170. A latch 160 
latches a system time clock (STC) increasing at a rate of QOKHz per second (synchronized with a program ckx:k 
reference (PGR) loaded in the header of a transport packet stream). The subtracter 170 subtracts the decoded DTS 

45 (deooded.dts) value from the stc value latched in the latch 160, compares the absolute of the subtracted result with 
a threshold value, and outputs the compared result to a hokJ determiner 180 and a skip determiner 190. Here, the 
threshoW value is a predetermined constant (900) and is a limiting value showing the range within which a hoW or a 
skip is altowed. 

[0020] The hold detemiiner 1 80 generates a hold signal for commanding not to continue a decoding and to hoW, on 
so the basis of the compared result, and outputs the hold signal to the VLD 120. The skip determiner 190 generates a 
skip signal for commanding not to decode the current picture and discard it. on the basis of the compared result, and 
outputs the skip signal to the VLD 1 20. ^ ^ ^ 

[00211 The point in time at which the hold detemiiner 1 80 and the skip determiner 1 90 must detemime whether tne 
current picture is to be held or skipped is the point in time at which a plurality of clocks are delayed after the picture 
ss header detect (pic.hd detect) signal is detected. At this point in time, the hoW signal or the skip signal is generated. 
[0022] A method foT determining whether the PTS and the DTS parsed in the PES decoder 100 are distorted by 
errors, and a method for decoding a pcture in synchronizatkxi with the DTS value detennined in units of a pclure, 
without generating overflow or underflow in the bit buffer 110 in the VLD 120 using the DTS of a picture unit determined 
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according to whether the PTS and DTS have errors, win be described with reference to Figures 3and 4. In the described 
method, when the PTS and the DTS are found to be distorted by the errors, they will not be used. 
[0Q23] First, there is the following relationship between the PTS and the DTS, transferred as part of the header of 
the PES. The DTS is detected in the PES header and shows when the picture corresponding thereto Is to be decoded 
5 on the video elementary stream which is the output of the PES decoder 100. The PTS is detected from the PES header 
and shows when the picture corresponding thereto is to be displayed on a screen. The PTS is necessaiy since the 
displaying order is different from the decoding order, according to the kind of picture. 

[0024] The relationship between the DTS and the PTS is determined by the following rule. The relationship between 
the DTS and the PTS of the I and P pictures is variable according to the number of B pictures. The DTS and the PTS 
10 are identical in the B picture. The DTS increases with a certain offset In every picture. The offset vaiue is related to the 
frame rate of the decoded elementary bit stream. For example, when the frame rate is 30, the offset is 90,000/30, i.e., 
3,000. Here, 90,000 denotes the 90KHz clock used in a video encoder, which is not shown. When the DTS is detemiined, 
the PTS is determined by the fdbwing equatk>n 1 . 

[Equatfon 1 1 PTS = N + (tempotalr^erenoe + IJxafkei 

[0025] Wherein the offset is 3,000 and N represents the DTS value of the first picture. The temporal reference rep- 
resents the order in which the pictures existing in the GOP are displayed. 
20 [0026] For example, when nine pictures exist in an arbitrary GOP and two B pictures exist between the referenoe 
pk:tures (I or P pbtures) as shown in Figure 3(a), the temporal reference information is 20153486 7. Here, Figure 
3 (a) shows the occupancy of data according lo the order in which pictures are Input to the bit buffer 1 10. In 12", I and 
2 respectively denote an 1 picture and the temporal reference infonmation. 

[0027] Figures 3(b) and 3(c) respectively show the DTS and the PTS detemnined In the vkJeo encoder with respect 
2S to arbitrary pictures. For example, when the DTS of the I picture (which is the first pk^ure of the GOP) Is N, the DTS 
of the P5 picture becomes N+3XM and the PTS becomes N46XM. 

[0028] In Figures 3(d) through 3(h) the picture is kJeally decoded by the VLD 120 in synchronizatton with the DTS 
when there is no error in the transferred bit stream, namely, there are no errors in the PTS and the DTS. 
[00291 In the video encoder, the PTS and the DTS are all transferred in the vkJeo encoder only when the values 
30 thereof are different from each other in an arbitrary pk^ture. Only the PTS is transferred when the values are equal 
Therefore, the DTS is not transferred with respect to the B picture. However, the DTS cannot be transferred without 
the PTS. The PTS and the DTS do not have to be transferred in every ptoture. According to the MPEG^ spedfteatton, 
they only have to be transferred at least once every 0.7sec. 

[0030] The ptoture hesKJer detect (pic_hd_det) signal shown in Figure 3(d) is generated when the decoding of the 
35 picture headers is completed in the VLD 120. The PTS and the DTS parsed by the PES decoder 100 shown in Figures 
3(e) and 3(f) are latched according to the picture header detect (pk:_hd_det) signal in the DTS generator 150. 
[0031] An elementary pfcture decoding method in a normal state in which there are no errors in the PTS and the 
DTS is as follows. When the PTS and the DTS of an arbitrary pteture are both transfen^ed, the DTS generator 150 
determines the DTS to be the DTS of the pk:ture. When only the PTS is transferred, the DTS generator 1 50 determines 
40 the PTS to be the DTS and generates the decoded DTS (decoded.dts) value. With respect to the pksture not having 
the PTS and the DTS. the DTS generator 1 50 determines the value obtaoied by adding the DTS of the prevtous pteture 
to the offset as the DTS of the present picture and outputs the decoded DTS (decoded_dts) value. As a result, the 
finally determined DTS is the same as the DTS determined in the video encoder shown in Figure 3(b). 
[0032] Also, the latch 160 latches the STC increasing at the rate of 90KHz per second in synchronizatkxi with ttie 
45 program code reference (PGR) included in the header of a transport stream (TS) by the pbture header detect 
(pk:_hd_det) signal. The subtracter 1 70 subtracts the decoded DTS value from the latched STC value. When the value 
is negative, the decoding in the VLD 120 is delayed. When the value is positive, the current picture is not decoded and 
is discarded. 

[0033] The subtracter 170 determines whether the result obtained by subtracting the decoded DTS value from the 
so STC value is larger than a threshoM value (900). For this, the absolute value of the subtractkxi result is obtained, the 

absolute value is subtracted from the threshdd value, and It Is determined whether the result is negative or positive. 

When the value is positive, sir^e the absolute value is smaller than the threshoki value, no hold or skip is generated. 

When the value is negative, a hoki or skip may be generated. Alter subtracting the absolute value from the threshold 

value, it is detemnined whether the skip signal for skipping the current pbture or the hokl signal for delaying the current 
6S picture is to be generated at the point in time (Figure 3(g)) at which the picture header detect (pic^hdjdet) signal is 

delayed by a predetermined numt)er of dock cycles. 

[0034] When a hold signal of logk: "tow" is generated by the hokJ determiner 1 80 as shown in Figure 3(h) at the point 
in time (Figure 3(g)) a predetermined number of ckx:k cycles after the picture header detect (pk:_hdjctet) signal, on 
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the basis of the output of the subtracter 170, the decodhg of the input picture is delayed in the VLD 120. When the 
skip signal is generated by the skip generator 1 90 after a delay of a determined number of clock cycles from the pfeture 
header detect (pic^hd_det) signal, on the basis of the output of the subtracter 170. the VLD 120 does not decode and 
discards the current pictures input when the skip signal is generated. In Figure 3, the hold is generated for every picture. 

5 [0035] When the VLD 120 completes the decoding of a picture within an offset period, the value obtained by sub- 
tracting the decoded DTS value from the STC value is negative. When the absolute value of the subtractbn result Is 
outside the range of the threshold value, the VLD 120 generates the hold signal and controls the decoding perkxJ of 
a pknure to l/pidure rate. On the other hand, when the VLD 120 does not complete the decoding of a picture within 
an offset period, the value obtained by subtracting the decoded DTS value from the STC value is positive. When the 

10 absolute value of the subtractk>n result is outside the range of the threshold value, the VLD 120 generates the skip 
signal, and does not decode the picture but instead discards it. 

[00361 So far, a method has been described of synchronizing the decoding off the pteture unit in the VLD using the 
PTS and the DTS In a normal state. From now on. a picture decoding synchronizing method using the PTS and the 
DTS conskJering the errors, which is the purpose of the present embodiment of the inventfon, will be descrtoed 
IS [0037] The transferred PTS and DTS may not be detected by the PES decoder 1 00 due to errors. Also, the transferred 
PTS and DTS may be detected in the PES decoder 100. but erroneously, due to errors. 

[0038] In the former case, when the picture of the elementary stream corresponding to the undetected PTS and DTS . 
is not damaged by errors, the VLD 120 detemr^ines that there is no time stamp in the picture and decodes the pfeture 
using the value obtained by adding the DTS of the prevtous picture to the offset value as the DTS of the picture. When 
20 the picture is discarded by the VLD 1 20 due to error, the hold is generated in the picture corresponding to the PTS and 
the DTS according to the PTS and the DTS found \n the successive pteture, so only as many pictures are undetected 
by the VLD 1 20 are not decoded. 

[0039] However, in the latter case, the problem is serious if the transferred PTS and DTS are much larger than the 
original value. Since the PTS and the DTS have the value of 33 bits, though the PTS and DTS is one bit which is ctose 

2S to the most significant bit (MSB), if the PTS and DTS which is "O* is wrongly detected as '1 there exists a very big 
difference between the threshold value and the value obtained by subtracting the decoded DTS value from the STC 
value in the subtracter 170. The decoding can be held for a long time. When the transferred PTS and DTS are smaller 
than the orig"»ial value, though the value obtained by subtracting the decoded DTS value from the STC value is very 
large, the ptetures are skipped until the PTS and the DTS are found. Accordingly, the PTS and DTS are not seriously 

30 affected. 

[0040] In the present kiventton. the temporal reference informatkxt (tem_ref). the pteture counter 130. the mask 
generator 1 40. and the DTS generator 1 50 are used as shown in Figure 2 against the case in whfch the transferred 
PTS and DTS are much larger than the original value, as in the latter case. The picture counter 1 30 performs counting 
In synchronizatkwi with the picture header detect (pic^hd^det) signal output from the VLD 120. The picture counter 
35 1 30 is reset to "O" at the first prcture in the GOP and increases by '1 " at other pictures. 

[0041] The relationship established among the PTS. the DTS, the temporal reference infomratkmi andthe output ol 
the pknure counter in a GOP is shown in the foltowing equations 2 and 3. 

[Equatkxi 2) PTB=tmnsf erred DTS + (tempom! mlemn^ t)xaf^et 



[Equatksn 3] tiansferred DTS=:pfBVious DTS=oifkei 

45 [00421 When the picture input to the VLD 1 20 is an I or P picture, the conditran of equation 2 is not satisfied When 
the pteture frtput to the VLD 120 is a B pteture, the condition of equation 3 is not satisfied. Namely, when the current 
input picture does not satisfy the conditfon of equattons 2 or 3, the PTS and the DTS transferred from the current input 
picture to the final picture of the GOP are not used. Also, when the first pteture of the successive GOP is an I pteture, 
the PTS and the DTS exist, and the above conditkjns are not satisfied, the PTS and the DTS continuously transferred 

so to the GOP are not used. Namely, the PTS and the DTS transferred to all the pictures are discarded unliJ the first picture 
of the GOP satisfying the conditk)n8 is found 

[00431 According to the I^PEG specification, the first pteture of the GOP is an I pteture. In an I picture, if atime stamp 
exists, then the PTS and the DTS must also exist. In Figure 4, such a relatfonship is described employing arbitrary 
numbers. The transferred PTS and DTS are not detected in the PES decoder 100 due to the errors. The bits of the 
ss pictures corresponding to the PTS and the DTS are discarded in the VLD 1 20 due to the errors. 

[0044] Namely, as shown in Figure 4(a), the PTS and the DTS of the ptetures corresponding to P5 are not transferred 
and the bits are damaged and discarded in the VLD 1 20. The PTS of the folbwing B3 pteture is detected and the pteture 
header correspwding to the picture is detected. The picture header detect (pic_hd.det) signal is generated as shown 



5 



EP0886 479A2 



In Figure 4(b). 

[0045] Since the transferred PTS is 45.000 as shown in Figure 4(c) and the picture is a B picture; the DTS generator 
1 60 interprets the PTS as the DTS value. Figure 4(d) shows the transferred DTS. Figure 4(e) shows the value obtained 
by counting the pictures in the picture counter 1 30 according to the picture structure (pic^stnjct) signal and the picture 

5 header detect (pic.he.det) signal output from the VLD 120. 

[0046] Since the DTS value decoded by the DTS generator 1 50 with respect to the B3 picture does not satisfy the 
conditbn of equation 3, the mask generator 140 generates the DTS mask signal (dls^mask) shown in Figure 4(f) as 
an active signal of bgic "tow". The DTS mask (dls^mask) signal is maintained in the togic "tow" state until the first I 
picture of the successive GOP satisfies all the conditions of equations 2 and 3. When the DTS mask (dts^mask) signal 

10 is in the k>gic 'low" state, the value obtained by adding the DTS of the prevkxjs picture to the offset is used as the 
decoded DTS value whenever the picture header detect signal is found, without emptying the transferred PTS or 
DTS. Therefore, the DTS generator 150 outputs the decoded DTS (decoded_dts) value as shown in Figure 4(g). 
[0047] In the f dtowing GOP. when the PTS and the DTS of the first I picture satisfy the conditions of equations 2 and 
3. the DTS mask (dts_mask) signal is logic "high' in the first I pfcture of the GOP. The transferred DTS of the first I 

IS picture is decoded as the DTS of the I picture. The VLD 1 20 performs decoding, holding, or skipping in units of a pcture, 
according to the value obtained by subtracting the decoded DTS value from the STC value and the threshoki value 
when the DTS mask (dts__n)ask) signal is togic 'tow". When the DTS mask (dts_mask) signal shown in Rgure 4(f) is 
logic 'high', the I picture is held as much as the absolute value of the value (-3.900 in Figure 4(i)) obtained by subtracting 
the decoded DTS value (60,000 In Figure 4 (g)) from the STC value (56,100 In Figure 4(h)). This is because the value 

20 obtained by subtracting the decoded DTS value from the STC value becomes larger than the number of pKtures 
discarded due to the errors in the VLD 120 (1(P5) in Figure 4) x the offset (-3,900 in Figure 4(i)). 
[0048] Figure 4(h) shows the STC value latched by the latch 1 60 according to the picture header detect (pte.hd.det) 
signal. Figure 4(1) shows the value obtained by subtracting the DTS value decoded by the DTS generator 150 from 
the STC value latched in the latch 160. Figure 4(j) shows the threshoW value (900). 

2S [0049] Since the VLD 120 completes decoding all the pictures in a GOP within 3.000, whk:h is the offset value, the 
value obtained by subtracting the decoded DTS value from the STC is negative as shown in Figure 4(i). If the absolute 
value of the subtractkx) result is outside the range of the threshokJ value at the determining point in time shown in 
Figure 4(k), the skip or hold is generated. If not, the decoding is continuously performed. In Figure 4(i). the VLD 120 
temporarily stops when the hold signal of togk: "low" is generated by the hold determiner 180. 

so [0050] In the method and apparatus described above, even when there are errors in the transferred DTS and PTS, 
the decoded Image data displayed naturally on a screen. 

[0(^1] The reader's attentton is directed to all papers and documents which are filed concurrently with or prevkMJS 
to this specificatk)n in connection with this applk:atton and whch are open to publk: inspection with this specification, 
and the contents of all such papers and documents are incorporated herein by reference. 
35 [0052] All of the features disclosed in this specification (including any accompanying claims, abstract and drawings), 
and/or all of the steps of any method or process so disctosed. may be combined in any combinatton, except combina- 
tions where at least some of such features and/or steps are mutually exclusive. 

[0053] Each feature disctosed in this specification (including any accompanying claims, abstract and drawincp). may 
be replaced by alternative features serving the same, equivalent or similar purpose, unless expressly stated otherwise, 
40 Thus, unless expressly stated otherwise, each feature disclosed is one example only of a generic series of equivalent 
or similar features. 

[0054] The invention is not restricted to the details of the foregoing embodiment(s). The inventton extends to any 
novel one, or any novel combination, of the features disctosed in this specification (including any accompanying claims, 
abstract and drawings), or to any novel one, or any novel combination, of the steps of any method or process so 
45 disctosed. 



Claims 

so 1. A pi<^re decoding synchronizing circuit, comprising: 

a detector (130,140) for detecting whether a presentatton time stamp and a decoding time stamp which are 
transferred through an input bit stream are distorted by errors, and outputting a detect signal; 

55 a determiner (1 50) for determining DTS value using a transferred PTS and DTS 3 no errors are detected from 

the transferred PTS and DTS according to the detect signal, and detemnining the DTS value using the value: 
obtained by adding the DTS value of a prevtous ptoture to a predetermined offset value; if errors are delected; 
and 
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a decoder (120) for decoding the input bit stream in units of a picture, in synchronization with a determined 
OTS value. 

The picture decoding synchronizing circuit of claim 1, wherein the detector comprises:. 

a picture counter (130) for counting the number of pictures in a group of picture unit and outputting a picture 
count value; arKi 

a generator (140) for detecting errors generated in the transferred DTS and PTS using a picture type signal 
showing whether an input picture is an I intra-coded. B bidirectionally predictive^ed, or P predictive-coded 
pic^re, temporal reference information showing the display order of the pictures in tha GOP, and the picture 
count value, and generating a detect signal. 

The picture decoding synchronizing circuit of claim 2, wherein the detector (130.140) detects whether the PTS of 
input I and P pictures satisfies the following condition and, if not, generates a detect signal: 

PTS=transf erred DTS ^ (terrtporalrefererKe iviorrnatkin-pklturecourityahie^^ I jxOffset 

The picture decoding synchronizing circuit of claim 2 or 3. wherein the detector (1 30, 1 40) detects whether the DTS 
of the input B picture satisfies the following condition and, if not, generates a detect signal: 

transterred DTS=pf9¥ious D7S+offset 

The picture decoding synchronizing circuit of any of claims 1 to 4, wherein the detector (130.140) generates a 
detect signal which is active from the current picture to the first picture of the GOP in which no errors ara detected 
in the transferred PTS and DTS. when errors are detected in the PTS and DTS of the current; pictura 

A picture decoding synchronizing circuit, comprising: 

an extractor (1 00) for extracting a video elementary stream, a presentation time stamp PTS. a decocfing time 
stamp DTS, and a system time clock STC from a transf en-ed bit stream; 

a buffer (110) for temporarily storing the video elementary stream; 

a variable length decoder (1 20) for controlling the decoding of the video elementary stream storsd in the buffer 
so that the buffer does not overflow or underflow, parsing the header of the video elementary stream, and 
outputting temporal reference infomriation, a picture structure signal, a GOP header detect signal, and a picture 
type signal; and 

a decoding controller (130.140) for detemnining whether errors are generated in the^DTSand the PTS and 
generating control signals for controlling the decoding using a detennined DTS value- by adding the DTS of 
the previous picture to an offset value, if the errors are generated. 

The picture decodhg synchronizing circuit of claim 6. wherein the decoding controller comprises: 

a picture counter (1 30) which is reset according to the GOP header detect signal; for counting the number of 
pictures according to the picture structure signal and the picture header detect signali.and outputting apicture 
counted value; 

a first generator (1 40) for detemnining whether there are errors in the DTS and the PTS using the picture type 
signal, temporal reference infonnation. and the picture counted value and generating amask signal; 

a second generator (1 50) for generating a decoded DTS value by adding the DTS value of the prevwus picture 
to the offset value. 9 the mask signal is generated and othemvise. generating the decoded DTS value on the 
basis of the transferred PTS and DTS; 
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a subtracter (170) for subtracting the decoded DTS value from the STC value, comparing the absolute value 
of the subtraction result wtth a threshold value, and outputting a comparison result; 

a hold detemiiner (180) for generating a hold signal commanding the decoding not to proceed according to 
the comparison result and to hold, and outputting the hold signal to the variable length, decoder; and 

a skip detenniner (1 90) for generating a skip signal commanding the current picture to be discarded without 
being decoded, according to the comparison result, and outputting the skip signal to the variable length de- 
coder. 

8. The picture decoding synchronizing circuit of claim 7. wherein the first generator (140) generates the mask signal 
when the PTS of the input I and P pk:tures does not satisfy the foltowing conditton: 

prs=tmnsfened DTS + (temporal referenco infomwdion-picturB count vahjo + IJxafiset 

9. The picture decoding synchronizing circuit of claim 7 or 8. wherein the first generator (t40)> generates the mask 
signal when the DTS of the input B picture does not satisfy the following condition: 

tmnsfened DTS=prBvious DTS^oflset 

10. The picture decoding synchronizing circuit of any of claims 7 to 9, wherein the first generator (140) generates a 
mask signal which is active from the current picture to the first picture of the GOP in which no errors are generated 
in the transferred PTS and DTS, when errors are generated in the PTS and the DTS of the cun-ent picture. 

11 . The picture decoding synchronizing circuit of any of claims 7 to 1 0, wherein the point in time at whteh it is determined 
whether the hoW signal or the skip signal is to be generated in the hold determiner (180) and the skip^^detemniner 
(190) Is a predetermined number of system ckwk cycles after the pfcture header detect signal. 

12. A picture decoding synchronizing method, comprising the steps of: 

(a) determining (1 30. 1 40) whether a presentatton time stamp PTS and a decoding time stamp DTS, translerred 
through an input bit stream, are distorted; 

(b) determining (1 50) DTS value using a transferred PTS and the DTS if no errors are detected in the transferred 
PTS and DTS, according to a detect signal, and otherwise, determining the DTS value by adding the DTS 
value of a previous picture to an offset value; and 

(c) decoding (1 20) the input bit stream in units of a picture, in synchronization with a determined DTS value. 

13. The ptoture decoding synchronizing method of claim 12, wherein the step (a) comprises the steps of: 

(a1) counting (130) the number of pictures in a group of ptoture (GOP) unit and outputting a ptoture count 
value; and 

(a2) detecting (140) errors generated in the transfened DTS and PTS using a picture type signal showing 
whether an input picture is an I (intra-coded). B (bklirectionally predtotive^oded), or P (predfctive-ooded) pic- 
ture, temporal reference informatkxi showing the display order of the ptolures in the GOP, and the ptoture 
count value and generating a detect signal. 

14. The picture decoding synchronizing method of claim 1 3. wherein it is detected whether the PTS of the input I and 
P pictures satisfies the foltowing condition, and the detect signal is generated in the step (a2): 

FTS=tmn^emd DTS + 0emporal Feteronoe Irtlorma^tion-pititutB count ya&sa ♦ T>CDffi»f 

15. The picture decoding synchronizing method of claim 1 3 or 14, wherein it is detected whether the DTS d the input 
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B pictures satisfies the foltowing condition, and the detect signal is generated in the step (a2): 



tmnsfened DTS=pfBvious DTSi^offiset 

5 

16. The picture decoding synchronizing method of any of claims 1 2 to 14, wherein a detect signal is generated which 
is active from the current picture to the first picture of the GOP in which no errors are generated in the transferred 
PTS and DTS, when errors are generated In the PTS and the DTS of the current picture in the step (a). 

10 17. A picture decoding synchronizing method, comprising the steps of: 

(a) extracting (100) a video elementary stream, a presentation time stamp (PTS). a decoding time stamp 
(DTS), and a system time clock (STC); 

IS (b) controlling (1 20) the decoding of the video elementary stream, parsing the header of the video elementary 

stream, and detecting temporal reference information, a picture structure signal, a GOP header detect.signal. 
and a picture type signal; and 

(c) determining (1 30.140) whether errors are generated in the DTS and the PTS. and when errors are gener- 
ic ated. generating control signals for controlling the decoding using a DTS value determined by adding the DTS 
of a previous picture to an offset value. 

ia The picture decoding synchronizing method of claim 17, wherein the step (c) comprises the steps ot 

2S (c1) counting (130) the number of pictures in the GOP according to the picture structure signal, the picture 

header detect signal, and the GOP header detect signal and outputting a picture count value; 

(c2) detennining (140) whether errors are generated in the DTS and the PTS using the picture type signal, 
the temporal reference Information, and the picture count value, and generating a mask signal; 

(c3) generating (1 50) a decoded DTS value by adding the DTS value of the previous pkrture to the.offset value 
If the mask signal is generated, and otherwise, generating the decoded DTS value on the basis of the trana^ 
ferred PTS and DTS; 

(c4) subtracting (170) the decoded DTS value from the STC value, comparing the absolute value of the: sub- 
traction result with a threshold value and outputting a comparison result; 

(c5) generating (180) a hokJ signal commanding the decoding not to proceed and to hoW according to the 
comparison result; and 

(c6) generating (190) a skip signal commanding the current picture to be discarded without being decoded, 
according to the comparison result. 

19. The picture decoding synchronizing method of claim 18, wherein when the PTS of Input I and P pfclures does not 
45 satisfy the following condition, the mask signal is generated in the step (c2): 

PTS=transfenBd DTS + (temporal mference informathn-pictutB count vakje + 1}xof^ 

so 20. The picture decoding synchronizing method of claim IB or 19. wherein when the DTS of an input B picture does 
not satisfy the foltowing condition, the mask signal is generated in the step (c2): 



30 



40 



ss 



tmnsferred DTS=pmfk>m DTS+offset 

21. The picture synchronizing method of any of claims 17 to 20, wherein the mask signal Is not generated from the 
cun-ent pcture to the first picture of the GOP in which no errors are generated in the transferred PTS and DTS 
when errors are generated in the PTS and the DTS of the current picture, in the step (c2). 



9 



EP0898 479A2 



< 

< 
Q 

Q 
Ul 
O 

O 

o 

Ul 
Q 



O. 




O 
CN" 









LU 


1— 


u. 


CD 




Z) 




m 




10 



EP0896479A2 




11 




12 




13 



